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ABSTRACT
This paper investigates structural changes in the service economy
in California between 1960 and 1980.

The service sector is

disaggregated into four segments - distributive,

business,

personal

and social - and a model is developed and estimated relating the
relative growth of employment in services to changes
demographic and urbanization factors.

in economic,

Substitution and complementary

iinkages among the service segments, and between these segments and
manufacturing are also explored.

Our results are consistent with the

Fisher-Clark hypothesis, and the general importance of demographic and
urbanization factors is also established. Variations in the influence
of the determinants of structural change for the four segments of the
service economy in California point to the need for more detailed
study of this process.

1

The Growth of Service Industries in California.
1960 - 1980

It is now widely recognized that the American economy is
experiencing a structural shift from manufacturing to services [25,
23'

4'

27].

A considerable amount of research has focused on this

restructuring process with regard to its implications for economic and
employment stability [7, 8, 29, 6, 20], and economic growth [5, 17].
Surprisingly little research has been done analyzing the contributing
factors underlying the relative growth in services

[19,

12].

The

knowledge gained from such research would be useful.

First, it would

provide a more detailed understanding of the forces influencing
compositional changes within the service sector, which is comprised of
a broad range of activities.

Second, it would provide useful insights

for projecting sectoral growth within regions through better understanding of the linkages among service industries,

and between

services and other sectors of the regional economy.
This paper investigates the forces which have contributed to the
relative growth of employment in four

segments

(distributive,

personal, social, and business) of the service sector in California
during the years 1960-1980.

A model of the relative growth of these

service sectors is specified and estimated from county level data
taken at ten-year intervals.
threefold:

The basic objectives of this model are

1) To examine the effects of a set of structural

determinants identified in the :: evolution of services:: literature on

I

I
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the relative growth of service industries.
2)

To examine whether these determinants have had a stable
influence over time on the service growth process.

3)

To establish the relationship between structural changes in
services and manufacturing in terms of complementarity or
substitution.

Regarding the regional focus of this research,
influenced the selection of California.
a large and diversified economy.

several factors

For one thing, California has

It is also the most populous state

in the nation, with relatively high per capita income.

The state's 58

counties also reflect a broad spectrum of economic profiles, and over
the past several decades the state has experienced a strong shift
toward the service industries.

These industries have managed to

absorb a large segment of the labor force - a trend similar to that
occurring in the nation.
national trends,

Hence, California represents a microcosm of

and in some respects could be argued to be a

bellwether for structural change at the national level.

Literature Review
This section provides essential background material on the rise
of the service industry, and shows the degree to which the present
research is a logical extension of work done in the field.
Allan Fisher 1 s studies during the mid-i930is [9, 10] addressing
the shift from agricultural to manufacturing and the final transition
to services represents the pioneering effort in the "stages theory" of
growth literature.

According to Fisher, the transition from one stage
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of development to the next is triggered by increases in per capita
income.

The service stage, being the product of the final transition,

is thus dependent on the attainment of a high level of per capita
income.

Clark [8] later expanded the scope of the theory by

considering the full range of service activities.
Subsequent empirical study addressing the stages theory in
relation to per capita income confirmed the basic tenets of the
Fisher-Clark hypothesis by establishing that the income elasticity of
demand increased with the progression from agricultural products
through manufactured goods to, ultimately, services.

The major con-

tributions in this regard include Bean is [2] study focusing on
developed countries, Sabolois (22] analysis of both industrialized and
developing nations, Katouzian 1 s [15] study of Western Europe, and the
Kuznets [18], Stanback [24], and Stigler [26] studies of the United
States.

Similarly, Miernyk 1 s [21] study of

the southern United

States and the analysis of U.S. urban areas by King, et al.

[16]

produced further support.
While the general linkage between the growth of per capita income
and the evolution of the service sector has been firmly established,
other questions have been raised regarding more detailed aspects of
this process.

First,

the treatment of the service sector as a

homogeneous entity has been criticized by Kuznets [19], Gattman [13],
Stanback [24], Ginzberg [12], and Singlemann [23], who argue that a
more disaggregated focus is needed given the wide range of activities
encompassed in this sector.

It is claimed that the relationship

between income and service growth is likely to vary at the more
detailed level, because these sectors face demands in different
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segments of the producer, consumer and export markets.

Thus. the more

aggregate focus glosses over the heterogeneity in the service sector.
Second,

it is argued that at a more desegregate level the

linkages among the segments of the service sector and the linkages
between these segments and the goods producing

sec~or

will vary.

Thus, a basic issue concerns whether the growth of different types of
services is complementary or substitutable in relation to other
services and manufacturing industries [1, 14, 28].
Third, it is argued that more attention should be given to
demographic and urbanization effects on the growth of service
industries.

Stanback [25], for example, claims the increasing share

of the elderly in the general population has spearheaded the development of social and business services.

He also observed that

urbanization had a positive effect on the deve.lopment of services,
bringing them in close proximity to one another in a large central
market to capitalize on agglomeration and urbanization economies.
The literature on the evolution of the service sector clearly
indicates that while the general transformation from manufacturing to
services has been evident over the long run and in many countries,
important questions remain unresolved at the micro level.

In the next

section we present a model that addresses some of these more detailed
issues.

5

The Model
The model specified in this section is structurally oriented,
relating changes in the composition of employment in services to

It is comprised of four

changes in economic and demographic factors.
equations covering distributive,
(excluding government) services.

personal,

business and social

The disaggregation scheme for these

four segments is based on the format defined by Singlemann [24].
Observations are taken from three time periods - 1960, 1970, 1980 for the 58 counties in the state of California.

The model

specification is given as follows:
EDist= f (EM*t,

. t log yt, E*Pert, E*But, E*Sot)
log popt' Ag
'

EPert= f (EM*t, log popt, Agt, log yt, E*Dist, E*;Bu t, E*Sot)
EBut

f

(EM*t,

_t;-'l'·Per t
log popt, Agt, log yt, -,·•·-

ESot

f

(EM*t,

log pop t ' Agt, log y t ' E*But,

,

( i)
( 2)

E*Dist, E*Sot)

(3)

E*Dist, E*;Per t)

( 4)

where
EDist

share of total employment in distributive services in year t;

EPert

share of total employment in personal services in year t;

EBut

=

share of total employment in business services in year t;
share of total employment in social services in year t;
share of total employment in manufacturing in year t;

log popt = log of the total population in year t;
Agt

proportion of the population that is 65 and over in year t;

log yt = the log of median household income in constant i970 dollars.
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Log
of

popt is hypothesized to have a positive effect on the

service employment,

agglomeration
addresses
Clark

reflecting the influence of urbanization

economies.

Log

y

t

is a

key

variable,

hypothesis.

Therefore,

this variable is expected to

influence on the share of employment in service

in

it

Fisherhave

a

industries.

is expected to have a_positive influence on the share of

ment

and

because

the income elasticity relationship inherent in the

positive
Agt

share

employ-

services given the elderly population's lower propensity

to

consume goods in relation to services.
The

shares

of total employment in manufacturing and

the

other

service sectors are included in each equation in order to identify the
existence of substitution or complementarity between services and with
the

manufacturing
of

coefficients

the

each

of

sector.

the

four

A linear restriction is imposed
independent

service

and

on

the

manufacturing

The rationale for imposing a linear restriction is

variables.
on

sector.

based

prior knowledge of the relative proportions of employment
the

segments of the service sector

Thus,

and

the

in

manufacturing

a service sector experiences either complementary

or

substitutive change as a result of a change in the relative proportion
with

other

elements~of

the service or

manufacturing

restriction is defined as follows:.---.---------..

Le.- Lr.
.. '

where
B.
l

The

regression coefficient

associated

sectors.

r: •
l

with

The

Py
( 5)
t - P. ·~

'

independent

sectoral variable i;
P

y

The

mean proportion of total employment

dependent sectoral variable y;

associated

with
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Pi

The mean proportion of total employment associated with
independent sectoral variable i.

Using the value of the proportion of employment for a dependent
variable relative to each independent variable, a hypothesis test is
developed as follows:
(6)

Ho· B=ri
Ha· B~ri

Complementarity exists if the growth of one service or
manufacturing industry generates a proportionate change in the
dependent variable greater than ri.

Alternatively, substitution

implies that a particular service or manufacturing sector is in
competition with other service industries.

Thus,

if

a particular

independent variable coefficient attributes lower proportionate change
than ri, then the relationship is substitution.
The four equations are estimated for each of the three
independent time periods.

A pooled model covering the three periods

is also estimated in order to test the stability of the coefficients
over time using the Chow test.
Empirical Results
The cross-section and pooled regressions were estimated for 1960,
1970, and 1980.

The regression results are presented in Tables I, II,

III, and IV.
Table I presents the parameter estimates for the distributive
services regressions.

As expected,

the coefficient associated with

population proved to be an important determinant in explaining the
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relative growth of distributive service employment.

The coefficient

indicates a positive effect and is statistically significant
1960, 1980 and pooled equations,
ficance in the i970 equation.

in the

although it lacks statistical signiThus, population growth in California

ovet the period is shown to be one of the basic forces generating
relative growth of employment in the distributive service sector.
Relative growth of employment in distributive services is also
related to changes in income.

The income coefficient was found to be

positive and statistically significant in the 1960 and pooled
equations.

The pattern of the income coefficient 1 s positive but

insignificant relationship in 1970 and 1980 is consistent across all
segments of the service sector. The coefficients associated with the
manufacturing and other service sector variables will be discussed
later

in relation to the subject of complementarity and substitution.
The Chow Test appiied to the distributive services regressions

resulted in an insignificant F-ratio, as shown in Table I.

This

indicates that the coefficients associated with the factors underlying
the process of structural change in this sector were stable over time.
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TABLE I
REGRESSION RESULTS FOR DISTRIBUTIVE SERVICES
(t-ratio in parentheses)
Pooled

MANF
POPUL

AGE

1960

1970

1980

-0.36516
(-·2. 5658)*

-0.46086
(-2.7897)*

0.10142
(0.67144)

0.04907
(2.6762)*

0.07436
(0.4071i)

i.0576
( 1. 8945)

INC

0.15948
(2.2017)*

PROD

-1.1538
(-i.60ii)

-0.21697
(-0.47723)

PER

soc

-0.38408

(-0.45957)

-0.52136
( --0. 067253)

1960-1980

-0.40631
(-4.9472)*

0. 01i89
(2.8340)**

0.04367
(4.8601)**

0.15239
(0.29147)

0.62384
(1. 7690)

0.12296

-0.06897

(0.64305)

(-0.54902)

0 .11104

(4.3770)**

-0.92877
(-i.9293)

-0. 88728
(-3.3926)*

-1.2573
(-5.18LJ6)*

-0. 72099
(-2.4092)*

-0.82029
(-3.4106)*

(-4.0934)*

-0.0937
(-0.15643)

-0.65385
(-2.::1.192)*

-1.0936
(-3.8275)*

-0.74274

-2
_b{

0.33

0.10

0.32

0.30

SEE

0.14160

0.26409

0.12477

0.14680

F

3.193

1.694

3.359

8.30i

F (Chow Test)

1. 79

58

N

*

Significant at .05

** Significant at .01

58

58

174
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The results

for

the personal

presented in Table II.

service segment

regressions

are

Surprisingly, the population coefficient

displays a statistically insignificant relationship in all equations.
The age coefficient indicates a positive relationship, with
statistical significance at .05 level in the cross-sectional equation
for 1960, though not for the other time periods.
These results might be due to the recognition that the level of
demand for personal services is likely to be more strongly related to
income, hence, consumer expenditure.

Sabolo [23] and Katouzian [i5]

have stated that the relative growth of personal services (referred to
as

11

new services

11
)

is associated positively with income.

The

empirical results shown in Table I I support this by revealing a
positive relationship and statistical significance at the

. 01

level

in the 1960 cross-sectional equation as well as in the pooled model.
The Chow Test for the personal services sector was also insignificant,
which indicates stability of the coefficients over time.

i1

TABLE II
REGRESSION RESULTS FOR PERSONAL SERVICES
(t-ratios in parentheses)
Pooled
1960

1970

1980

-0.20514
(-7.7265)*

-0.35546
(-5.9942)*

-0.19442
(-2.2833)*

-0.26364
(-9.0890)*

0.05359
(1.1339)

0. 07207
(0.10698)

0.06892
( 1. 1403)

0.05790
(1.7837)

AGE

0.32912
(2.2326)*

0.22599
(0.73780)

0.010381
(0.38962)

0.16914
(1.3016)

INC

0.07434
(4.0058)**

0.032136
(0.43561)

0.01793
(0.27307)

0.031066
(3.2962)**

MANF
POP UL

--------a.

-·
DIST

---'"~

PROD

-

-

-0. 03672
(-1. 0645)

-0.06472
(-1.1857)

-0.21351
(-3.2301)*

-0.07225
(-2.5926)*

(-1. 3240)

-0.53841
(-2.9086)*

-0.21969
(-1.7178)

-0.26853
(-3.0738)*

-0 .10380
(-0.5290)

0.21860
(i.0840)

-0 .18238
(-i. 3286)

-0.09558
(-1.01'75)

-0.24934

soc

1%0-1980

R2

0.56

0.40

0.22

0.32

SEE

0.37515

0.62633

0.57795

0.54474

-7.668

F

4.439

9.931
C:·-,
.vv

F (Chow Test)
N

58

58

*
**

Significant at .05
Significant at .Oi

I'

58

174
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Examination of the cross-sectional and pooled regression results
in Table

I II

reveals that the population coefficient is uniformly

positive

and

statistically significant

employment growth in business services.
for the i960,

in explaining

the

relative

Another important variable

1970 and pooled equations is age.

The positive and

significant coefficients are consistent with the arguments of Stanback
[25].

The Chow Test for the business service sector is significant.
This industry is characterized as

innovative

changes in consumer and market demand.

[3]

and sensitive to

These properties may have

contributed to the instability of the coefficients over time.

i3

TABLE III
REGRESSION RESULTS FOR BUSINESS SERVICES
(t-ratios in parentheses)

MANF
POP UL

1960

1970

1980

-0.10144
(-4.2601)*

-0 .16169
(-5.0109)*

-0.01346
(-0.18993*

0.01610

AGE
INC

(3.5311)**

0.01637
(3.0778)**

0.31579
(3.4020)**

0.39738
(2.5546)*

(1.7722)

0.34669
(3.9240)**

0.02603
(2.1373)*

(1.1510)

0.05610
(0.99615)

0.03409
(5.4038)**

(-1. 9331)
DIST

soc

-

F

0.04277

-0.17652
(-3. 0241)

*

0.41891

-0.11339
(-1.1023)

-0 .11958
(-2.7283)*

-0.05218

--0. 06235

(-0.22519)

--0 .15656
(-2.7079)*

-0.05085
(-2.7212)*

-0.02200

-0.02556
(-0.30228)

-0.27659
(-2.0793)*

-0.13784
(-2.4399)*

0.60

0.49

0.26

0.44

0.23523

0.31630

0.50090

0.13352

9.625

5.969

2.313

F (Chow Test)
58

*
**

16.159
2.24

---~----,----

N

0.01466
(6.5917)**

(-2.4063)*

(-0.24084)

SEE

-0.11172
(-5.5027)*

(5.4477)**

-0.14438

PER

0.92'128

Pooled
1960-1980

Significant at .05
Significant at .01

58

58

174

i4

The

regression results

for

social services

show that

the

population and age coefficients are consistently significant and
positive, as shown in Table IV.
was

Additionally, the income coefficient

found to be positive and statistically significant at the

. 05

level for the period 1960 and at the .01 level in the pooled model.
The theory previously discussed (that as income increases, the demand
for social services also increases) appears to be confirmed.

Thus,

relative employment growth in social service industries results,

as

expected, from a growing population, rising personal income, and
increased longevity.
The Chow Test for this sector was also significant.
service sector is dependent on final consumers,

The social

and change in this

sector reflects changes in the tastes and preferences of consumers.
Change in demographic character is tics

(such as

an

increase

in the

percentage of persons 65 years and older) can be expected to have a
strong effect on the health services component of the social services
sector.

15

TABLE IV
REGRESSION RESULTS FOR SOCIAL SERVICE
EQUATION FOUR
(t-ratios in parentheses)
-~-----

Pooled

1960

1970

1980

-0.05990
(-3.7105)*

-0.08866
(-3.3372)*

-0.08044
(-l. 4460)

1960-1980

----~

MANF

-0.13634
(-8.1894)*

POP UL

0.09673
(4.1269)**

0.01672
(5.1816)**

0.01422
(3.5173)**

0.01575
(8.0956)**

AGE

0.34186
(4.8772)**

0.42647
(2.9513)*

0.42964
(2.4280)**

0. 47273
(6.2131)**

INC

0.02000
(2.2047)*

0.01845
(0.53162)

0.01115
(0.25762)

0.03598
(6.5038)**

----~··~

DIST

-0. 02872
(-1.7700)

-0.01462
(-0.58259)

-0.07537
(-1.8125)

-0.05178
(-3.2573)*

PROD

-0.03136
(-0.53219)

-0.20514
(-3.3315)*

-0.21955
(-2.7074)*

-0.36696
(-8.9974)*

PER

-0.08002
(-i. 5694)

-0.21860
(-1.3132)

-0.09464
(-1.4060)

-0.18493
(-5.435fi)*

R2

0.50

0.40

0.21

0.30

SEE

0 .17844

0.29521

0.38203

0.31952

F

6.366

4 .186

2.195

F (Chow Test

2.'17

58

58

N

*

**

16.140

Significant at .05
Significant at .01

!

I

58

174
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The results of the tests for substitution and complementarity are
presented in Table V.

Personal and social services were found to be

structural substitutes for manufacturing, while distributive services
were found to be complementary in the 1960,
models.

No significant structural

business services and manufacturing.

i970,

i980 and pooled

relationship was

found

between

For the social service sector,

personal services (with the exception of the 1980 model) and
distributive services were found to be consistently complementary,
while business services were found to be substitutes in the 1970 and
pooled models.

Distributive services were found to be complements for

the business sector.

Personal,

social,

and business services

exhibited no structural relationship with distributive services.

i7

TABLE V
COMPLEMENTARY AND SUBSTITUTION RELATIONSHIPS AMONG SECTORS

1960

MAN

1970

SOC

PER

BUS

DIST

MAN

1-----1-----1-----1-----1------1
PER

i Sub*

i Comp* i

j --

I Sub* i --

1-----1-----1-----1-----1------1

i

I --

j

1-----1-----j-----j-----1------j
SOC

BUS

DIST

i-----j-----j-----1-----1-----i
I

i

i Comp* i

SOC

I Sub* i

i --

I

j

BUS

i-----1-----j-----j-----j-----l
i
i
j
j -I comp· I
1-----j-----[-----j-----j-----j

i-----j-----1-----j-----i-----i

Comp* I
1
•

DIST jComp'l'I
i
i
I -- i
j-----j-----1-----1-----1-----1

*
**
Comp
Sub

j

I Comp*

comp'r-1

i

POOLED

i Sub* I --

PER

DIST

1-----1-----j-----j-----j------i

1980
PER

BUS

1-----j-----j-----1-----j------i
jSub* jComp*j-jSub* jComp* i
1-----j-----j-----1-----1------1
i
l
i
j-jComp**i
i-----1-----j-----j-----i------1
i Comp* i
i
I
i -I

SOC !Sub* IComp*j-i
jComp* i
1-----j-----j-----1-----j------1
BUS I
i
i
j -i Comp* i
j

SOC

1-----1-----j-----j-----j------j

I comp""'·r- I

1-----1-----1-----1-----1------1

DISTjComp*j

PER

MAN

PER

SOC

BUS

DIST

1------1------1-----1-----1------1

jSub* j-I
jComp**l
j------j------i-----1-----1------j
jSub* jComp**I -- jSub**jComp**i

1------1------1-----1-----1---~--1

i

i
i -I comp'l'•i- I
j------1------1-----1-----j------j
I compH !
I
i
i -i

1------1------1-----j-----1------j

Significant at .05
Significant at .Oi
Complementary relationship
Substitution relationship

! :

:All horizontal axes represent
lndependent variables; all vertical
axes represent dependent variables
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The linkages among sectors identified in Table V are largely
consistent with hypotheses that have been advanced in the literature.
For example, Kuznets (19] and Tulpule (28] both argued that the
linkage between manufacturing and distributive
complementary,

services

should

be

because the manufacturing sector depends on

distributive services in supplying its inputs and moving its outputs
to intermediate and final

consumers.

The

structural

substitution

relationship between manufacturing and personal and social services
supports Tulpule is [28]

contention that the wage differentials

favoring manufacturing attracts employment primarily from these two
sectors.
Personal and social services were both found to depend largely on
the growth of demand by final consumers, and so their complementarity
should be expected.

This relationship has support in the works of

Gershuny and Miles [11], and Katouzian [15].
An interesting pattern emerges for distributive services in that
it exhibits a complementary effect with the other service sectors.
The relationship between distributive and business services reflects
the degree to which both sectors are linked to intermediate demand,
while the complementarity between distributive,

personal and social

services reflects their joint dependence on final consumers.
The importance of disaggregating the service sector in analyzing
the roles of income and demographic factors is revealed in Table VI,
which presents the pooled equation coefficients associated with
income, population and the share represented by the elderly
population.

Relative growth in the distributive service sector is

l'

i9

shown to be most sensitive to population and
increases
relative

in the proportion of
increases

income growth,

elderly people

in business and

social

and

income

generate

The

personal

services.

services sector is shown to be sensitive to income only.

TABLE VI
EFFECTS OF POPULATION, AGE AND INCOME ON THE
STRUCTURE OF SERVICES

Distributive
Services
Population

Age
Income

*

.044 *
. 624*
.1i1

Personal
Services

.579
. 169 ...-'r.
.031

Significant at the .05 level.

Business
Services
. 015 ...*
. 347 +...
.034
'I'

while

Social
Services
.016 *
.473 ...*
.036
.;p.

20

CONCLUSIONS
The purpose of this paper has been to provide an accounting of
the factors influencing structural changes involving the four service
sectors in California between i960 and 1980.

Our principal findings

can be summarized as follows:
o

Both population and income influenced relative employment growth
in the distributive services in California during the period
under study.

-o

The relative growth in employment in the personal service sector
resulted from increases in income.

o

Business and social service employment is accelerating due to the
combined effect of age, population, and income.

o

The regression coefficients were found to be stable over the
period in the distributive and personal services models, and
unstable in the business and social services models.

o

Patterns of structural substitution and complementarity among the
sectors were found to conform with relationships that had been
previously hypothesized in the literature.
The results of the regression analyses brought out several

important issues pertaining to the above conclusions..

for example,

that while the relative growth of the various service industries taken
collectively is dependent on income, this

is only a partial explana-

tion of the structural changes that have occurred.
was done by sector,

When the analysis

income was clearly seen to have a varying

influence on structural changes.

Population growth in California also

contributed significantly to the relative growth of the distributive,
business, and social services, and the age variable influenced the
expansion of employment in the social and business services.
An attempt has also been made in this paper to formulate a

!

i
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framework for identifying the relationships among four segments of the
service sector, and between each of them and the manufacturing sector.
The resui ts of the analysis indicate the existence of complementary
and substitution relationships among the four service industries and
between each of them and manufacturing, lending support for more
disaggregate analysis of the service sector.
Given that the relative increase in service employment has been
observed over a long period (well beyond the time frame of this
paper), it is reasonable to expect that the trend will continue.

This

being the case, it is important to explore alternative means for
accommodating change in the labor force,

in land use and urban

structure, and in community and regional development planning.

While

not everyone would agree that the implications of these structural
changes have been favorable,

most would acknowledge that a better

understanding of potential public sector responses to this process is
needed.
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